THE ROLE OF PIONEER SPECIES
IN REVEGETATION OF DISTURBED DESERT AREAS

A. Wallace' and E. M. Romney'

ApstrACT.— The northern Mojave Desert, as are many deserts, is characterized in part by small “fertile islands™ in
which exist individual shrub clumps each containing two or more plants. These fertile sites promote characteristic
organization of both plant and animal activity in the desert. Destruction of these fertile sites makes revegetation
extremely difficult because most scedlings germinate in these sites. Some pioneer species do, however, germinate
and survive in the bare areas between the fertile sites. Four such species in the northern Mojave Desert are
Acamptopappus shockleyi Gray, Lepidium fremontii Wats., Sphaeralcea_ambigua Gray, and Atriplex confertifolia
(Torr. & Frem.) Wats. These four species may have a role in starting new fertile istands.

Mojave DEsERT CHARACTERISTICS

Revegetation procedures have been stud-
ied for some years by our group as a means of
land reclamation of disturbed desert areas
(Romney et al. 1971, Wallace and Romney
1975, 1976, Wallace and Romney, 1972a,
1972b, Wallace et al. 1977). The revegetation
process is ordinarily slow, partly because the
low rainfall in many years just will not sup-
port the establishment of new seedlings. A
more important reason, however, is that the
soil surface becomes organized as a result of
prior plant activity, which results in micro-
watersheds. When this basic structure is de-
stroyed, revegetation is extremely difficult to
achieve either naturally or by manipulation.

Rainfall in the Mojave Desert is enough to
support only a small amount of vegetation.
An interesting feature of this desert is that
just part of the soil surface (10 to 20 percent)
is generally occupied by clumps of growing
plants, and the other 80 percent to 90 per-
cent serves mainly as watershed for the 10 to
20 percent of area supporting vegetation
(Charley 1972, Romney et al. 1977, Garcia-
Moya and McKell 1970). The land surface
structure has been in place for decades, or
centuries (Wallace and Romney 1972b), and
has resulted in the soil beneath shrub clumps
becoming very fertile areas that compare fa-
vorably with agricultural soils or those of

grassland or forest ecosystems. The fertile
areas are high in soil organic materials and
available nutrients. Roots of plants in the fer-
tile shrub clumps extend outward into the
bare areas so that the soil moisture of the to-
tal land area potentially becomes available to
the clumps. This system is much more ef-
ficient in sustaining plants than would a sys-
tem in which the soil organic matter and
readily available nutrients are uniformly dis-
tributed throughout the whole soil area but
at a much lower level. That condition would
result in much nitrogen deficiency.

RoLE oF PIONEER SHRUB SPECIES

The bare desert soil between shrub clumps
generally is low in organic materials, and it
characteristically has an unfavorable soil
structure (less aeration) that tends to inhibit
the establishment of new seedlings as well as
the growth of other plants. Plant species that
are capable of invading bare areas, especially
when sufficient soil moisture is available,
must be adapted to conditions related to poor
soil structure and low organic matter.

When land disturbance destroys these fer-
tile islands, it is well known that the natural
revegetation problem is formidable (Wallace
and Romney 1975, Wallace et al. 1977).
There are some common perennial species in
the northern Mojave Desert, however, which
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are able to pioneer by growing in the less fer-
tile bare areas. Somehow they obtain suf-
ficient N, but likely not through fixation of
atmospheric N, (Hunter et al. 1977). They
also obtain sufficient other nutrients, and
they must be adapted to growth in soil of
poor structure. Four such species are
Acamptopappus  shockleyi Gray, Lepidium
fremontii Wats., Sphaeraleea ambigua Gray,
and Atriplex confertifolia (Torr. & Frem.)
Wats. The latter is ubiquitous in the western
deserts. The encouragement of these species
to grow on disturbed sites and studies to help
make this possible are of urgent priority if
revegetation required by land restoration leg-
islation is to be achieved successfally in the
northern Mojave Desert. It is of considerable
importance to learn the nutrient status, water
and oxygen requirements, and other ecologi-
cal behavior characteristics of these four pio-
neer species that can help solve land recla-
mation problems.

A Case History

In 1967, at Mercury, Nevada, a site 18 m
in diameter was cleared of vegetation. The
main crown roots of the plants were re-
moved, but the fertile islands were not de-
stroyed. The original purpose was to change
the soil moisture status. After nine vears, on
28 May 1976, the following numbers of in-
vading perennial plants were counted in the
plot: 14 Ceratoides lanata (Pursh) J. T. How-
ell. 4 Lycium andersonii A. Gray, 33 A,
shockleyi, 26 L. fremontii, 4 Ambrosia du-
mosa (A. Gray) Payvne, 3 Machaeranthera tor-
tifolia (A. Gray) Crongq & Deck, 6 Oryzopsis
hymenoides (Roem. & Schlt.) Ricker, 18 S,
ambigua, 2 Sitanion jubatum J. G. Sm., and 2
Kramneria parcifolia Benth. No L. fremontii
were involved in the adjacent nondisturbed
area, but plants for seed stock were located
in a nearby wash.
the invading perennial p]ants in this plot
were of the species defined above as pioneer
species, and they were the only ones that
were found in the original bare areas be-
tween the fertile islands. Most of the other
new plants had invaded the old fertile island
sites. Very few annuals were present in the
nondisturbed areas, but some were found in
the cleared area.

Seventy-three percent of

No. 4

Atriplex confertifolia was not found at or
near this particular test plot area, but we
have observed its pioneering capabilities at a
number of disturbed sites located elsewhere
around the Nevada Test Site.

Aecamptopappus shockleyi can survive for a
number of vears. On a particular site where
29 seedlings were observed eight vears ear-
lier, 21 of them were still surviving in 1976.
The mortality after the eight vears was 28
percent.

ACKNOWLEDGMENTS

This study was supported by Contract EY-
76-C-03-0012 between the U.S. Departinent
of Energy and the University of California.

LiteraTerE CITED

Crantey. | L. 1972, The role of shrubs in nutrient cy-
cling. Pages 152-203 in C. M. McKell. J. P. Blais-
dell, and J. R. Goodin. eds. Wildland shrubs—
their biology and utilization. USDA Forest Ser-
vice. General Tech. Report INT-1. Intermountain
Forest and Range EFxper. Sta.. USDA Ogden,
Utah.

Garcia-Mova, E., axp C. M. McKern, 1970, Nitrogen
economy of a desert wash plant community.
Ecology 5:51-88.

Huster, R B A Warpace: anxp E. M. Roniney. 1977
Nitrogen transformations in Rock Valley and ad-
jacent areas of the Mohave Desert. US/IBP
Desert Biome Res. Memo. 76-25. Utah State Uni-
versity, Logan.

Rom~ey, B M. A0 Warrace, axp J. D. CriLpress.

1971, Revegetation problems following nuclear
testing activities at the Nevada Test Site. Proc.
3rd Natl. Svmip. on Radioccology. Oak Ridge.
lvlmc\se(' s ](ll) 1022, /CONF-T10301-P2).

Rowuney, E. h
J. D (Auu.mu, 5 . Effect of shrubs on n'dht—
ribution of mineral putrients in zones near roots
in the Mojave Desert. The helow-ground ecosys-
tem: a synthesis of plant associated processes.
Range Science Series No. 26, Colorado State Uni-
versity. Fort Collins.

WiarLace. Ao sz EoM Ronvey, 1975, Feasibility and
alternate proecdures tor decontamination and
post-treatiment management of Pu-contaminated
areas in Nevada. Pages 251-337 in The radio-
ecology of plutoninm and other transuranics in
desert environments, Nevada  Applied  Ecology
Group Report. NVO-153.

- 1972a. Revegetation in areas by close-in fallont
from nuclear detonations. Pages 75-86 in Radio-
ccology and ecophysiology of desert plants at the
Nevada Test Site. USAEC Office of nformation
Services, TID-25954.




1980

NEvapa Desert EcoLocy

. 1972b. Approximate age of shrub clumps at the
Nevada Test Site. Pages 307-309 in Radioecology
and ecophysiology of desert plants at the Nevada
Test Site. USAEC Office of Information Services,
TID-25954.

. 1976, Tnitial laud reclamation procedures related
to possible Pu-cleanup activities at the Tonopah
Test Range. Pages 65-77 in Environmental pluto-
nium on the Nevada Test Site and environs. Ne-
vada Applied Ecology Gronp, Report NVO-171.

33



